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(57) Abstract: A phosphorus compound represented by the following formula (I), (II), or (ID) wherein Z 1 , Z 2 , and 7? each represents 
a cycloalkane ring, cycloalkene ring, polycyclic aliphatic hydrocarbon ring, or aromatic hydrocarbon ring; R represents halogeno, 
hydroxy 1, carboxyl, halocarboxyl, alkyl, alkoxy, alkenyl, or aryl; A represents a polyvalent group corresponding to an alkane; Y\ 
Y 2 , and Y 3 each represents -O-, -S-, or -NR 1 - (R 1 is hydrogen or alkyl); k is an integer of 1 to 6; m is an integer of 0 to 2; n is an 
integer of 1 or larger, q is an integer of 0 to 5; r is 0 or 1 ; and s is an integer of 1 to 4. The phosphorus compound has excellent heat 
resistance and is useful as a flame retardant, plasticizer, or stabilizer. 
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m m m 
m*(Dun mx*** *y btjvhmmm, 

MM. 74 V— v P&mM (delayed tack adhesive), HfcijS^S: 

10 fr^ik&m (mt\i-)immtz.£), mmm. ff&g£(heat transfer 
medium) tetilzm^ <B> nzmtinM MmfcM. ^MM. 'gtfeik 

20 ens* cm &©«;ftD8y ADy>#^fb^#j«^^itj^ 

7 7'D ; Ey7xZ;H-T;k ^ h ^ ^ □ fc: X 7 x. / — )V A > h 
^WbTkiH^^b, ^M^J^^bfeD, HfJJg£^fc$1±££: 
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#&0g5 1 - 1 9 8 5 8^&m. #^¥2 - 1 8 3 3 6^ 

is &mx.&ftm¥5 - i o 7 9^^#{^«, m*<Dmm ^uixt 

;H6Hg, *'J75FtI, #U h»IBfc£) ©Mtt?; 

fc> #^BS 5 1 - 1 9 8 5 8 7'J-l/>vt-J^y 

4$ MRS 57-55947 A P £*><&W*MBK:» 
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h'y^DiJ>ii^r;Hb^!|tt ORGANIC PHOSPHOROUS 
5 COMPOUNDS vol. 6 (a Division of John Wiley & Sons. Inc. 

< <DWfT%]izmm-£nx^&. $ #^^3 - 1 4 0 7 2^<& 

$S> 11-35833 §PI?9 - 2 8 6 9 1 0 

^ffiffi 58-18745 l^Sgfcfc, m,*(D\L=s2 U U >^ 

xx^;i^fb^#i^PB^$ni:4o v , cn^^Mb^^s* ©mime 
LT^ffl-eirgmu y^^it^m^mm-r^ z. t.\z%>% 0 
&®&ffimfr^mwmRzfii%ffim^mmTzjjm&mmT2> z.t\z. 



20 389i©wi3* 

25 #38 91 ©I) >Mft^lllt, (I). (I I) X 

xtt (iii) -e^$n^>o 
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(Y 3 -0) 2 . m 



(I) 



(^^(^-[-(AJt-^y'-Wy 2 — (£^-H 

( ' 3 -0 >2-m 



s J 



(IX) 




(III) 



mm*7jk-r B ^nzomfemmm&mvT^T^j:^,, r&, ad 

$*>«^ b HD^yJH, *J^^ry;l/S v A D # Jl/ 3}? 3p zs )V (A 

2 RtXY 3 tt, Hg-XteM&oT, -o-, - S-XS-NR 1 - (5£ 
R 1 tt, 7X^M^X«T;i/^;i/X^^-T) k 1 ~ 6 

TfctK Z 1 ^~>i7 D-\^it>M, q^OTSD, *Ok*t2^6 
*«^>-tf >iST?& 0 , k ACitrttlT^D, Z 1 
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A(D%m. r (DO 



h'Jy^n [5. 2. 1. 0 2 ' 6 ] ^*>^X^^>if >^1?^ 
•oTfc<£^ 0 5£ (I) iCcfe^T, Rte, AD^r^JIf. t h'D^y 

« o ~ 2 -ea&^T%J: MfBS; (i), (i i) x« (i i i) ~c 

iSnS'J >^ft£4&«, TfB:£ ( I a), (lb), ( I c ) , (I 
dK (I eK (I f), (I I a) Xte (I I I a) Tf 



P — Y 



h-A@- y v 




-H (la) 




( ' 3 -@) 2 



/2-m 7 n 



15 



(0-4=) 



H- 



0 
II 

-P — Y 



(@~v 3 ) 




(Ic) 



(Id) 
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2-m 



n -J 



(le) 




(Ha) 




2-m 



(if) 




p=o 



(Ilia) 



tt, ¥^^X«-fi^-&^^-r= vtt'0-2Sit. Z 2 , Z 3 , R, 
Y 1 , Y 2 , Y 3 , k, nu n, q, r Rtf s tefijiB H D) 
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5 — hoiMM^^^ h;UT&& 0 

0 5 lUSg^JF 1 (l-t+V-2, 6, 7- b U :fr3f1f-l- 

0 6 «\ ^m^jf i -v% snfc 6, 7- h U ^-^+1-1- 

10 *7 7 7lfS/^D[2. 2. 2]-^^ h-4--f;P)^5 i Jl' T^*=?>^>* 



15 



*3&§B©D >^fl^^te> TfB5£ ( I ), (I I ) Xtt (III) 



(I) 
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Ate, >^^j^-r^#^s^^To Y 1 , Y 2 RtfY 3 te, n 

— Xte^&^T> -O-, -S-Xtt-NR 1 - R 1 ^ tK 

z 1 , z 2 ;&^z 3 -cms & & 7)i>*i >miz&. mxu. ^ 

10 ^0^'^>, ~>^D^>^>, 5^^D^\^1^>, 5^^D^\^^>, 

v-^n^-^^>, ->i7D;t>, ->#df-x;*7>> s^n^^x 

u<«c 4 _ 16 i/z ur )\,ts>m. £ e. b < tec 4 _ 12 v-^nr 

15 ^D7M>il:^1-?.i ->^D^\^r-fe>^, ->^u 

^-^^>M^^©C 4 _ 20 y^o7i^>l (0*b<teC 4 _i 6 
□ T;V^r>^, $&II$f*L<SC 4 . l2 ^^D7;^>I) 

y-r>^>, hijy^/D [5. 2. i. o 2,6 ] "rtsy, h'J^^a 
[4. 3. i. i 2>5 ] lyy^xym 3m&mfc*mm ; ^^ 

25 -^^^ D [4. 4. 0. 1 2,s . 1 7 ' 10 ] Ft*>, /\°-fcFP-l, 

4-^^7-5, 8 -y^y ^-^^i/>^ fcE(D 4m3:m<k7kmm 

D^\^it^X>, ->^7 p^\7 p ^^x>75:^<^^^ D7M 

^x>cr)-*#©7K*^in#? (09*fcr, 7-y^ 
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5 V>^>, h'Jy^n [5. 2. 1. O 2,6 ] 5^^7 >5R7i CD 3 5R^C 

^h'Jy^D [5. 2. 1. 0 2> 6 ] >m-V$>Z><> 

*S V >m). A— h FD7> h^-fe>^> A-h FD7it>M^> 
10 5i, /t-k Ko7tt7T>S, /1-kKn7;i'tl/>i J A — fc. 
Hn-f>r>I ( A— h HD^^^-lx>^^:^cD 5~8Iy^07 

6-14, £F£ b < 6 ~ 1 0 mm rn.it T^mmU 

t?;K -fv^jv, t-y^;u, t-^>^;u, ^->;k <yt 
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— hum* 75 Ctl60tJft«tt, # 

5 ^TX«-S^_h|a^^-fc,-&T^ffi life 

#jx.tf. hFo + yJH, ^7'J-;^tX 

10 £ kFD^yJHTlI^nfc7;^^StLT 
WU tHD^y^fjH 1 kPn^yi^S, 3-, 2-, Xtt 1-t 
FD + y-n-^DHJH, 2- 1 H n * V zfu tf t 

FP^y-t-mi, U-i?kFD^yI^S, 1.2-Xfct 2,3- 
1 K v--n-^n tf;WS,» * b < t: FD^y^fJUa, 2- 
15 t F o ^ y if ;n & f 5 n 5 . 

^7 U - W7*D + ylTli$tlfc7Jl/ + Jl/itl,TS, #1 

^vx^;i/^, 3-, 2-, l-^yxZjV^X^n^y-n-T'D If 

20 3-> 2-, xtt i->*# ix^^^x^n^r^-n-^n tf;u», 1- 

yi7 I/y;P*X*D^y-t-7 , f 1, 2-t*^. (^7oiX;U3Jn 

7.*D^S>)x^;i/^,i, 2-fcf ^ l^^;i/3f;x^D^^)x5 L ;|/S > 
25 1,2-Xfc* 2, (e^^xX^^^^D^S^-n-^D tf;U*, 1.2- 

Xfci 2. 3-k'X l^^^/K^^D^ vO-n-y □ fc!;H^ £?£L< 
tt, y7i-Jl/*X*D^y^5 : JH < 1, 2-k'7(y7i-J^^* 
P + yJX^Jl/Sfti* fl*^ tf £ ft £ „ 

75/STii$nfe7;i/+;HiUt}i < 75;^f;n, 7 
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$7X^1, 3-, 2-, Xfct 1-75 /-n-y P I-XIZ 2-7 

$y-<y^otf;i/S> y^y-t-^fjn, u-yT^yifjn, 

U-Xti 2, 3-y7$y-n-yntf;H, JftKft 75/^?Jl/ 
1, 2-y7 5 j X^jl/1^^^^6tl5 0 
5 7J^^ryStLT«, ^h^y, If + y, n-^P^v-, 
^V7°D# + y, -rV7 , h4 : y'> t-7*h + y, t-^>^)Vt^- 

2 -I^K + yJl/t^yS^t'CCH T^P^vSC^ff ^ b < 
C H 7;i/3^yI, $5!l|if^U<ttC H 7;i/3^yS, 
10 h^rzs* Ih^-X ^TV^D^^y, t-^h^S>S) 

7;^zjHiLTtt. tfp;K 7#u;k **^u;i/, <iv? 

15 7'J-;HiLTli, t7fjH?5:i'©C H4 7'J- 

2 n^*is)imtaE(D C 3 s a7;^;H;7xrjH^ t*cDC 
6-18 7'J-JH ; ^ > y JH ^ © C 6 ., 2 7 >J - ^ - C ! .4 7 ;P 

->;i/S ; ^ b + v, x h^~>s&££>c 1 _ 8 7;vp3r->g £b< 

25 fiC^eTJ^^yS, $ei^^t<fiC 1 . 4 7;^^yl);^Jl, 

6-12 7 l J — ; 7^5P;l^3r->Sft £©Ci_ 6 7is)V 
^-^5>* ; y7/i ; — hoi ; y^*p;i/S& ^fil^"?^ 
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< to* 0 ~ 3 , 2 6 L < 0 - 2 g£T&£>. iilOtltt, 

^>1£>5ii<E> 2 -, 3-Xt44-ffc, 2, 6-X«3, 5 -<&> 2, 

bTte, o - , m-Xtep - MP-f o-, m-Xtep-x^ 

Jl/:7 o-, m-X«p-n-t^?;i'7x-JH, o - , 
m-X«p- (1, 1, 3, 3-x- h 7 *^)V7^)V) 7xr;H, o-, 
rn-Xfip- t-^;P7x~;H, 2,6-, 2.5-, 2.4-, 2,3-, 3,5- 
15 Xte 3, 2, 4, 3,4, 5-h 'J ^^7x-jVi, 

2,6-, 2,5-, 2.4-, 2,3-, 3, 5-X 3. 4->>- t -Zf^)V 7 ^ n 
2-*^;P-6- t -^Jl/7x- >?X« b U C } - 6 7)U 
=1rJ|/7x-JH ; 7f ;H, 1-, 3-Xte4-^ 

20 mtea&mwznz. 

3U£p - h;t-f p-x^7xz;i,S, p-t-:/^;t/g, P - 

(1, 1-3, 3-T- h ^ yx.-)im, 2.4-, 3. 4-X&3, 5- 

^~>U;VS, 2, 4-X«2. 6-^-t-7?JH, 2-*^JP-6- t 
25 yx.~)Vm. U. 6-MJ^^7x-JH&fOt;, S?X«hU 

c 1 . 4 7;I/+;V7x-jh > 2-^fjH-t7f;i/Sa£o^y , >> 

Xfci: h U C,. 4 7J^;i/t7 5 1 JH) sn*. 
m-Xttp-^b + y7i-;H 1 o - , m-Xtep-Xh=^>:7 
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a; — JUS, o— , m — Xtep — n-^D^^v'^cnXJl/X, o — , m 
-xap--fvyn^^y7x-;i/i, o-, m-Xtep - t -~f 
b*is7 o-,m-X(ip-t-^> h+^7xZJH, 

2, 3-, 2, 4-, 2, 5-, 2, 6-, 3. 4-Xte 3, 5-5?* h ^ ^ :cx;l/*, 2, 3-, 
5 2. 4-, 2. 5-, 2, 6-, 3, 4-Xta 3, N + y7x-;H, 2, 3-, 2, 4-, 

2,5-, 2.6-, 3. 4-Xte 3, 5-5? < V ^ h^y7i-iH« 2,3-, 2,4-, 
2,5-, 2, 6-, 3, 4-Xte 3,5-y-^-yt l jyh^y7xZJH 1 
2,3,4-, 2,4,6-, 3,4,5-, 2, 3, 5-XS2, 3, 6-h U ^ h*y7xz;i/ 
£,"2.3,4-* 2,4,6-, 3,4,5-, 2, 8, 5-XI4 2. 3, 6-hUxh*->7i 
10 -JH&i*0€y,yXa h U C,. 6 7^n^->:7:nn;i/g73:£7^ 

If ^L^7^a + ySi7 U -iHi Itfl MZ-U. o - , m 
-Xtep h^zs? 2, 6-Xte 3, 5-:x* h^->^ai-;i/ 

S, 3, 4. 5-Xte 2, 4, h + y7x-;H^£0t;, S^Xte 

15 h'JC H 7;V3^y7x-;H) 

mmmz\ z 2 &tKz 3 te, b^sr-?*^ <«e») ^nx^t 
tint frv&^tzm&mtfznzo 

25 < «*^;l/T^T>^ y^5 : Jl/7^-7>^>f, vX^;UX 

7J^^ylTiI§nfc7y-7>3'>i [#i!;5U;f, *h^->7 
?'~?>?>m, ^77*h*y7^7>^>I, n-7 , D# + y7^7 
>:?>3i, ^y7'n#+y7^7>^>i, y^h + y7y?>^ 
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t KD^yjHtit$nfc7^-7>37>l [fll^fcT, 3- 
t HD + y7^Y>^>! > 2, 4-Xfci 3. 5->? t: FD + y7^T>^ 
>Si> 3, 5, 7-hUkHa + y7^T>^>l^t*© ; Ey, i^Xte h 
•JhHn^y7yT>^>I(ffSL<S 2-XW: 3-t Pn + y7^ 
V>^>g|, 3, S-i?tHn + y7^7>^>! 1 3. 5,7-hUbFO 
^y7^7>^>i^:i*0yXtt h'Jk Fn + y7^>^>I)] 

«T8BSR*««Slbfc5SrSM^<b*lgSI <4#te^ >-fc?>38) tit 



^f^Lv^z 1 , z 2 ;&tfz 3 teu til (k^n^yjVi, ;\u 
5. (kpn+yjn, Aoy^Rf, C!_ 8 t;v^;1/ 

C H 7;^ + yI?5:a:) It^T'bi^y^DA^If >i 
y^nA^t>i^t*0C H 2 o 7 ;i/ T&oTfe «k 

a«, t;i^^> p<^>, x^>, yo/o, ^>fc 

fOC N 7J^>> Iff l<ttC M 7J^>, *6fc»*b<ia 
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-tbt«, -N (CH 3 ) -> — N (C 2 H 5 ) -UEtfimvf e>n*. 
ffr&LKYK Y 2 &££Y 3 te, -O-Xfi-NR 1 -, #(C-0-T 
5 $>Z> a 

k«l~6©itt$D, azt*CTH&5*«, 1~3 

S KlfiF * b < fi 1 ~ 2 ) lX&So q«0~5CDM 

f&T&D> 5I3t> 0-3, ff*L<ttO-2ig"?ft5. stel~ 
10 4(DmWt-C$>D. ka*n?&5»^ s fct 2 ~4T2& 9, k 

nX«sHMt5^^7ht, SY 1 <h U >^^p ^^t^rL - y h 
Sir. RS^A©li(i, qR^rOfitioTfnfni&oT 

ss; (i), (i i) din -e&ztizv ><&m4t&®<D5 

ftmfttz.fc'gimZ: tilt #>JAte\ (OWffiS; (I) IC&^T* 
20 Z 1 AtT^^>^>m» k^2]^±, r^OT?*$'J>^tfli^ft 
[5£ (I a) -etsnsft^], (ii)MfB^: (I) K*5V>T, z 1 

b) (iii)BufBS: (I) fc*iV>T, Z 1 #h>J 

->^D [5. 2. 1. O 2,6 ] ^#>g!i> k#*2, nMr^lT*$ 
25 ?K AdM^I/^T^S U >^Wfb^^» [St (I c) 7f^'$n^ 
(iv) Z 1 ^^>if >ST$ 0 , r#n?*t), Affi^^V 
>ST»5U>^ffl:^ (Id) Tt$n5ft^»], (v)mr 
(I) x« (II) fc&t^T, z 1 ^y^DA^t>l, 
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»fc£©^fi&»jte!Ra&fc*3dStT&« U >^mit&® [5£ ( I e) 
X« (I I a) ti^nsM), (vOfufBiS (I e) fccfe^T, 

^>stsi, y y^mitsm [55; (i f> T^sn^-ft;^] roc 

5 (vii)lufBS: (I I I) fc;fcv*T, Z 1 ifi7^^>^ >m~T?$>Z> U > 

^mit&m (nia) T^$ti5fb-g-#»] T*sn5'j>t 

(la) u >^it^m 

10 

(5£*, Z 2 , Z 3 , R, Y 1 , Y 2 , Y 3 , k, m, nR^q«MIB^ 
HO 

5£ (I a) Ki&lAT, $? * L^iZ 2 S.tKZ 3 £ lilt ^>if> 
15 Aoy>ff, th*n + «>JH, C H 7^+;Hxac H 7;i/n 
ffSJLUfcY 1 , Y 2 RtJCY 3 «, -O-Xfi-NR 1 - (rM^buIB 

t&s. stz^^z 3 ^ mmm («amt, mib»r) stbt^ 

20 T*><fcV>. 

^Z 2 S:D?Z 3 ^»m* (C,_ 4 T;U^;US. kHDt^H&f) 
25 - O - » k & 2 ~ 4 , n ifi 1 , q # 0 ~ 2 T * £ U >^^^^m 
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^ I/v^l^X 7 x- b)> ->*^f;V7^>^I/t'7> l^^^zts 

6 _ 10 7 U -MX7i- h)] 
10 ^z 2 S.tjCz 3 ^«^S (c M 7i^JH, tHo^i/;H)5:t*) 

^-NR 1 - (R 1 Itykmm^). k^2~4, n )5« 1 , q^0~2 
U ><Sm{k&®ll7 >?-)V)d; X (^7xZJ^7^J1^75 

15 T^y)], 7^?>5 : ;^iJ7(y7iZJl/*7,W7$F), 

>?;i/k*7(y7x-J^7N*^7^ H) , 7^*7 >^;H£ * (i?^ 
1/^*7^75 F), T^^>^JU F U X (z?& U 5? )V ft X ft )l> 
75 F), T^T>^7U^ h ^X (5^ ^5>;i/*X>fc;P7 5n,v 
20 ^^;UT^T>5^;I/HX (v^ Ix^^^X^c^T 5 F))it'07^ 

>^;UfcfX, h'J7X(iTh7*7 (yC H0 7 ! J-J^7*Jl/7 
^ F )] 

77x-h) X{iy^f;l'7^ , 7>5 1 ;Pt^ (y7x^i^77i 
25 — 7^7>fJV hU7 (y7xrjV*77x- F) te£tfim\ff 

(ii)TfBS: (lb) -CgESnsfc'&fc 
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o . 

Y 1 -kv 2 -<£>)A-H ( Ib ) 

(jS*. z\ Z\ R, Y*> Y\ Y 3 , m, n&tfq «M13 Id 1^ D ) 
5£ (lb) (3*3 V>T\ lf*b^lZ 2 R([;z 3 tlT«, ^>if> 

w 7Jl/3^yl) "Tr&D, ^SLViY 1 , Y 2 &lKY 3 S3:, -O-X 

- N R 1 - -e & £ e 

^ (lb) T«Sn5^*©5-6, fSSl&T&te'&^l.i: ITS, 

10 ^(D&otzik^m-tfim7*-?%z>» 

«fcV^>if >81Xte7^T>^ >m. R^C M 7;^JI/$, ^Y 1 
~Y 3 d*-0-> k, mRtfn^L q 0 ~ 3 & •§> U >^mfc 

15 ^T>^;P) y7x-;^77x- hfc£©7^T>3 1 ;i>S>C 6 - 10 
7'J-M7 7x- h,t*7(7^T>?Jl/)7xn^*7>7x- h> 

tfx (^^^;i/T^T>^;i/)^x-;i,7jsxy a; — htea<D tfx (7 

^T>^;i/) C 6 _ 10 7 U -;i/7tsX7 oc- K h'j7(7^>fj|.) 
*X7x-h, h 'J7(y^^7^7>5 1 JP)*X7x- h&£<£> 

20 h U 7^>fJ^77i" H & n*- 

5tZ 2 &r£z 3 ^ff^* (C!.4 7;^;H^i:) bT^Tfe 
«k^^>if>5SXtt7^T>^>ig, R^c M 7;v^;H, 1Y 1 
-Y^-NR 1 - ( R 1 teTk^HC^K k, mRtfn3&*l, q#0~ 
2 U >^W4b-§r#J IMZ-U. 7^^>^^v ? 7i-;i/3jsX7 

25 *;i/7^H> y^f;V7^T>5 1 Jl/v7x^;^7N7^Jl/7 5 K & 
t'©7^7>fJl/yC H0 7 1 J-J^77^il/7> h\ fc:X(7^ 
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71-^7*^75 (7^T>?JV) C H0 7U 

HP*7 7t;P7 5H, F'J77^7>fJ^77tJl'7$F 1 h 
UX(y^^7^'7>5 : ;W*^7^;i'7$ F&£] fcif^tfe, 

5 n^o 

7^T>^^7x-;i/*77x-h, ^/^7^> 
^y'7i-;hlN^7x-h, tf7> (7?^>?-)V) 7x- 
7 x. - h * V o 

S (lb) ©ft; Suf3^ (la) fc&ViT, k^l 
10 -V&Zik&yHztt&T&o 

(iii)^ (i c) -emtsn&fcfim 




(3£«£> Z 2 , Z 3 , R, Y 1 , Y 2 , Y 3 , m, n JBlX* q tefuiElC IH C) 
15 5£ (I c) {£:fel>T, * b V^Z 2 R£KZ 3 te/Oif >Pt~e& D , 

0*lv^r«, ADy>js ; f > tHa^yjn, Cj.6 y ji ^jvm, 

C H 7;P3^ySl?^S„ 3=fc, ifSL^lY 1 , Y 2 RtXY 3 «, 

5£ (I c) tl^nsi^ll©^, fti«)S:MtlT}t 
20 #I*_fc£, giZ 2 &tfZ 3 C,. 4 7;V^M> t H 

3 ^-0-l?fe5'J>tf^ [#J*.fc£, 3.8-, 3,9-, 4, 8-Xte 
4,9-h'X [(y 7x-Jl/*7*D^ y) ;* 3^ 7U ] h U -> * n 

[5. 2. 1. 0 2, 6 ]^^ >, 3,8-, 3,9-, 4, 8-3U3: 4, 9-tfT. [(^^^ U 71/ 
25 *7*D^y) ^fJH h U y ^ P [5. 2. 1. 0 2 ' e ]r)!j 3,8-, 3,9-, 
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4, 8-OUa 4, 9-t'T, V fr^ ))/*7, *U*r*s) *=?)V~\ h'Jy^D 
[5. 2. 1. 0 2, s ] 5*3*7 >, 3.8-, 3.9-, 4. 8-X fci: 4. 9- tf X [ (5? ^ 1/ 
^7,^ D * >0 ^ h'Jy^D [5. 2. 1. 0 2> 6 ] 5 s # > & <*: CD fcf 7. 

[(vC 6 _, 0 T U -;i/7}sX^a^'»^^;P] h'Jy^o [5. 2. l. o 2, 6 ] 

0F£: LTtt, 3.8-, 3.9-, 4, 8-X« 4. 9-tlX [(v^ 

a:-;i.-3j>X7j>D^r->)^^;U] h'Jy^D [5. 2. 1. O 2 ' 6 ] 5* # > & £ ] 

£fc, (i c) -e^snsfb «ifeai©<a:«Rrxii#: 

10 EUaJSfcS&ftflcfe-g'&nS. «iL«, 3. 8-, 3. 9-, 4. 8-Xtt 4, 9- 
t'T.tC^^az-^^X^D^v')^^^] h U =str D [5. 2. 1. 0 2, 6 ] f 
tsy*m\Z£-D Ti^tSt, (4R. 8S)-lf7(>?7i^ 

^^X^O^v^ ^;P)-(1R. 2S, 6R, 7R)- h U ~> D [5. 2. 1. 0 2, 6 ] 5* 
# > , (3R, 8R) - If X ( y x ~ ;i/ * X * O ^ ~> * J- )V ) - 

15 (1R. 2S. 6S. 7R)-h U 9 U [5. 2. 1. 0 2,6 ]5r>>7 >, (3S. 9R) - 1: X (>> 7 
;c - X 3ft D ~> ;* 3=- ;W )-(lS. 2R. 6R. 7S) - h U v- ^ D 

[5.2. 1. 0 2 ' 6 ]-x# >, (3S. 9S)- tf X (i?7 x.-)\,&7,Tfcu3rzs 
;10-(1S. 2R. 6R. 7S)-h U 5^ □ [5. 2. I. 0 2, 6 ] 7^ > > (3S. 9R) - tfX 
(v ? 7ac-;i/7iN7.^0^r>'^ ^;10-(1R, 2R. 6R. 7S) -HUy^D 

20 [5. 2. I. O 2,6 ]^^? >, (4S, 8S) (>?7 x n * D =^ ~> ^ 

;U)-(1S. 2S. 6S. 7R) - f'Jy^n [5. 2. 1. 0 2> 6 ]5^ ^if^Sns. 

25 S(Ic) T-gSnSfc'&fc©?-^ $?£bWb^$»£bTte, 
3.8-, 3.9-, 4.8-Xtt 4. 9-tfX [(y 7x— JI/^^^D^y) 
;p] h'Jy^D [5. 2. 1. O 2 ' 6 ] ^ >ft£#093KT#S. * 
ft. Zin5©^ft04ftStt#iUTIi, (4R.8S)-tfX (i/^o: 
— Jl/sfcXjfrD*^*^;!/) -OR, 2S. 6R. 7R)- h U 5^ □ [5. 2. 1. 0 2 ' 6 ] 
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(iv):£ (Id) tl^n^l^l 




5 (iS'K Z 2 , zK YK YK Y 3 , k, m, n q tefftfB (C |W| D ) 
5£ (I d) ic&UT, £?£bV>giZ 2 ;&:tKZ 3 te* ^>1f>3t^& 
tK ^fSb^SY 1 , y 2 r^y 3 «, -o--zr&&„ 

5£ (i d) -cmtsn&ik&mvo-z. f^iw^f^ijtiTit 

10 Z 2 25: t£ Z z & 7 D * Y 1 , Y 2 St;Y 3 «, - O - Tr 

1 U >^^Hit^m LM 3L\i£* o~, m - Xfct p - 

1Z 2 R0CZ 3 ^S^* (C H 7J^JH) *Wr-5^>if>5R 
15 0, Y Y 2 R££Y 3 te, D , mifi lt^^'J 

mfc&W IMXU. o-, m-Xttp-^->'Jl/>^U3-;Hf7 

t:X (2, 4 -z/J.T-Jl? ^~)\s-fcX7 x. — h). o-, m - Xte p 
20 -^y'J l/>^U3-jl.t*X (2, 6-y^^7iZJ^X7i 
— M, o m-Xttp-^y'JUV^'Jn-JHf^ (3, 5 - 

Jl/7x-jV3jN7N7 a: — h)^^©^^U I/>^U 3-JHfX(y 
*^)V7 ^-JV^X 7 x — M 

^y'JI/>^'j3-JHf7 (y7x-jl/*77x-h) # 
25 ffJIU. 

(v)S (I e) Xtt (I I a) •vmtEft%<k&® 
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(Ie) 




(Ha) 



°> R, Y ! > Y 1 , Y\ m, n. k, q, r IBlXS s «MI3 id 

5£ ( 1 e ) (I I a) \Z^\^X, Iff £ b (^31 Z 2 Rt£ Z 3 te^< 



3 



2 ©M^^^-To Z 



5£ (1 e) ^ftSft^O?^, ^WM^tLTft 
10 ^I^Kf, mz 2 Xt^Z 8 C H 7J^JH, t FD 

15 2, 5- if x (s^x—^TfrT^n*^ 

J )V ^ ;i/ ^- > , 2, 3, 5. 6-5r h7^7(v7x-;^^J|ND+y^? 

X*n^r>/)-4-lfZJl/y^ D^th If* (y7HJ^^ 

20 7JnD + ->) c 2-4 T;U^rn;V5/^ n^+J-> ; 1 - -J7 x n;U^^^ 
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7 )V3r)V) D^\^ir > ; 3, * ^)V-%- (>* 7 x — fr-fc^ 

u Cj_ 4 T;i/^;K> ? 7air:;i/^X7jNP^r~>c 1 _4 t;p^;1/)->^ 
mx&, mz i x.zfz 3 &w&&wx.&, c,_ 4 t 

10 1, 2-tf* (3? 7 oi n ;1/tJn^ sfs D 3^>)-4-[l 2'-tf X 

x-J^X*D^y) - [k*X(^7x-J^7*o^y)C H TJU 
ff*bViflj^tl/T».2, a: ~ ;i/ tfc p 3p ^ ;* ? 

15 ;i/)/;i^#;p^->,2, 3-t'7 (s^cn-ji/^x^p^^) j 

1, 2-tfX (y7x- ;U*^7^D^r5>)-4-tf — ^ D ^\ * > , 3. 3- 
*3 L Jl>-5-(z?7 x. - ;1/3Jn7. sfrp^rS/* ^) v' ^ P ^l^* 7 
:c — K 1, 2-t'T. (v* 7 ai — )V * 7, * □ 3r zs) -4 [1 ' , 2 ' - t? X (v 5 7 i 

20 *F5/*f)V - 3 - : >7 P 'S^-fe E ifimVf £ *15 o 
(vi)5£ (I f) 
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(5£4*, R, y\ y\ Y 3 , ZK zK m. n Rtf q fctt&fB \Z M C) 
5; ( I f) te, MfBSS (I e) fC&l^T* k#?2, — * © r 1 , 

& (i f) ic&^t, bv^z 2 &otz 3 te^>-t?>gi-e& V) , 

5 USL^lRij:, AD^>gf, kFD^yJH, C!_ 6 T;i/^;i/S, 
C H 7JV3 + y|Tife§ 0 ^ficL^gY 1 , Y 2 &.^Y 3 te- 

5£ (i f) -r^n^-ft; -5-^ £ tttt 

10 MZ 2 ^Z 3 7^«m* C^T;!^;^, tFD^yJP 

S)£#bT*> £^^>-t£ >m-?& 0> SY 1 , Y 2 £:tfY 3 ^-0- 

-3-y7xz;i/*^*U ;UT ^ 7 ^ 5" ^ n + 3, * 

x. -;i/t^x2Jn u ;i/7$y ;*^;i/) n -\ ^ ~> ;p ^ x ^ 

20 

(vii)5£ (Ilia) TS^nsft^ft 




(Ilia) 



R, q Rt/k teMfEfcHg C) 

^ (nia) ^m^n^>it%m<Do%. ttmmtmkfi mthx 
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P [2. 2. 2]-^"^ b-4-< Jl/)*^ 7^>^>#;i/#^- K t£ 
X (l-^-^V-2. 6, 7- h U ?r^r+|--l-^7. 7 7 tf ^ ^ D [2. 2. 2]-*& 

2. 6, 7- h U ^-^-tf--l-*X y t fcf D [2. 2. 23-^-^7 ^ 

h U t*M-*X7 7 If y n [2. 2. 2]-pr^ h -4-^ ;W * 
^^^;i/T^T>^ >>?*;i/#^- k h u 7s (i-^-^y-2, 6, 7-h 
10 'J 7 7 ^ n [2. 2. 2]-t ^ h-M ^ 7 

^v>^> h u*;i/3l?^- K ^ h (i-^y-2, 6, 

^M-*X7 7 tf y ^ O [2. 2. 2]-:*^ b -4— f ;U) *^;|/ 7^T 

15 ^rnmoo y^m^m (ik (i n x« (i i n tib 
^ (i-i) > (ii-oxtt (iii-i) x*mz n&ittrm t . tiB5£ (1-2) » 
(n-2);*tt(iii-3)T?££n* U Wb ^« £ eiitc «fc 

20 ^TiSIt^TfS. 




n 



(1-1) 



(1-2) 
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0 

<*>- z1 ->Tf * 1 ) s } k x> U y2 _0^_h 

(II-D (II-2) 



(R) r0~ (COX \ Ha 
(in-i) 

3^->K£r^L-r o Z 1 , Z 2 , Z 3 , R, Y 1 , Y 2 , Y 3 , k, m, q, 
r TkT$ s KMsBtdl^ C) 

^^7s;, x^^T^y, ^^^75;, e^x^;i/T 




(III-2) 



20 
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X 1 




(1-3) 



10 ;K 7*f-?>$> — )V, zs*^)lT?^>? — )V, isX. 

at z 1 a* h u ^ * d [5. 2. i. o 2, 6 ] x # > at t h z> it & m 

15 [ 1(R), 2(S), 6(S), 7(R)-[5. 2. 1. 0 2 ' 6 ] h U is Z P ^ * > - 
3(R), 8(R)->?^ ^ y — ;K 1 (S), 2(R). 6(R), 7(S)-[5. 2. 1. 0 2, 6 ] h U 
is$ D-x* >-3(S), 9(R)-^y ^ y 1 (S), 2 (R), 6 (R), 7 (S)- 

[5. 2. 1. 0 2 ' 6 ] h U Df* > -3(S), 9(S)-i? > ^ J — ;V > 

1 (R) , 2 (R) , 6(R), 7(S)-[5. 2. 1. 0 2 ' 6 ] h U is >7 U^ts >-3(S), 9 (R) - 

20 is*$ y-;P, 1 (S), 2(S), 6(S), 7(R)-[5. 2. 1. 0 2,6 ] h'Jy^nf* 

>-4(s), 8(s)-~^y ^y-;i/] ; 
gtz 1 at^>i£ >m-v$>2>it&m to-*zsvu>tfv n-jv, 

25 )V-$)l-r>m-?dbZ>ik&m\.4 - \±=.)Vis>7 D^\^+>->- 1,2 - is 
* — )V. 4- (1, 2' -ykKD^yl^) 5/^D^\^1f>- 
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1, 2-V~* — )\,, J )V#)l±>i?*& J J )V^)V^~>- 2 , 

• (2)X J &^jr-)im~r:&Z>ik'gm, Mtl&. mz l tfwmm&m 
(3)X J #7 5 /iXtiN-liT^ylT^Sft^, 

[7$yjy7>^>, n-c m 7jv^7s;7^7>^> (n 

^>^>, fh77$;7y?>^»5:t*] 

m$zj£a-i)T~m-zn%fc<&m<Do (\)mttt (i a) <d\^ 

15 ;w ^*rP;i/X^>^ >v ? ^--;w, >^ > h u — ;p 

(iOfufBiS (lb) ^iitl.iDfctffi^ft^itbTJi, #1*. 

^^f;i/7^7>^>yt-Jk 7^7>^>sut- 

20 7^7>^>75>^£Wf6n-5o 

(iiOfuffixS ( I c ) ^iit§©(:fi^liilTti, #11 
fc£ , 1(R),2(S).6(S),7(R)-[5.2.1.0 2,6 ] hU^>^D5 i *>- 
3(R), 8(R)->>y ^ 1 (S). 2(R). 6(R), 7(S)-[5. 2. 1. 0 2 ' 6 ] h y 

y^DT*>-3(S), 9(R)->>* ^ / 1 (S), 2(R), 6(R), 7 (S) - 

25 [5. 2. 1. 0 2 ' 6 ] h y ~> ^ □ > -3(S), 9(S)-y * ^ 7 - ;i/ , 

1 (R) , 2 (R) , 6(R), 7(S)-[5. 2. 1. 0 2 ' 6 ] h'Jy^DrA >-3(S), 9(R)- 
v 5 ;* 1 (S), 2(S), 6(S), 7(R)-[5. 2. 1. 0 2, 6 ] h >J y^Dr* 

>-4(s), 8(s)-^^^y-;^t*dt$^en5.^ti5of^i!i^jg 
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*> J; ^„ 

(iv) ffif35£ (Id) ^> <D\Z^ mUit^m ^ lift 0!J*_ 
teu tv' l Jl/>^ij3-J|/ (o-> m-X«p-^rv-UI/>^Un 

(v) SufB^; (I e) ^ilS!ts©l:fi^fl:^%ttTtt, fllAti, 
y ;i/^;i^>v;*^ / — ;k u-ytHD^y;j^jyt>, 1,2 

4 - (1 *. 2' -v t FD^ylf;i/)y^DA^>, 3- 1/9 D^\^ 
10 -fe>-i-*^y — ;k 3-tFD^y^fjv-5, s-s?*^;!^ 

(vDKMBsS (I f) oft^5iIt§©l:tl^ft^tiitT 

0H^t wr» Miess (i-3) -e^$n^fb^t/ imxu. 3 - 1: f 

d^->^<^;V~>^ a^\^+f-y — 3-tFo^y^^-5, 5 
75 >, 3-757/ - 5 , 5 - z? * ^ )V is 9 n 'S^-i* > T =i 

t& a-2) °v m n Git's wii utt^oi^^witfan 

D7-f F, yhM;P'J>i^0 7< F, y^y'JJHJ>l^D7 
A7^f H, (T^T>^;i/^-^->) U n F&fOH^ 

25 ;vt^->7xz;pj n ^-r Fftfcb'j->^ o c 8 _ 12 
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il7TJ^t"© h'Jy^ □C 8 ., 2 7J^JHC H() 7'J-;^X7 
C 8 - 12 7)V*r)V) hfctz] 

x-h (TPP), h 'J ^ 7x - h^i*© h 'J C 6 . 10 7 U 

^-btSitiCD^y Cj_ 4 t^^;p-^c 6 _ 10 7'J-J^ 
D C 8 _ 12 7;V^;i/-yC H0 7'J-^*X7i^h] 

m^^D^-r yjL-jw >gg&£) iz 2 sc;/xaz 3 £ 

fufBiS (I-2)^-&#i©5 ( I a ) it^m, (ii)SC(Ib) 

fc-Sr^K (iii)5£ (I c ) *b-&%, (vi)^; (Id) XttWS (I e) 

jc-;wu >mta£<Dz?c 6 _ n 7'J-;p*77i- K tpp^2^ 

ZikGWl (1, 2-yhKD^yx^) y^OA + Hj->, 

1, 2-yhHD + y-4- (1, + 
P-\^-y->^t*(D (^;XttykFD4yC H 7W) c 4 _ 10 ~> 
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5£ (1 1-2) ti^ti^ft^ftit MI3S;(I-2)fc:*^x, 1 

10 tUl^>myu^^C F&£] ; k#*2 T^ft-g^ [T^>^ y-j 
P7-fK, ^X^;i-7^>^ >^#;i/#>M^ D ^< F> 7 & 

15 -f ; k# 3 ~T?$>Z>ik^m 17 h VtJ)l#>Wt h U 

F, 7^>^ > F U F U 7'D7^ Fte<H] ; k 

^4T$5ft^ft [T^v>^ >5r F ^#;i/^>M-5r F ^ n ^-f 
F\ 7&^>&>J- h7*M>lff77*a?^f K&£] 

20 mz.\t* k ^ i -(:&z>ik^m ir )Vi$>m, 
^jis7&^>&>ij)i>tf>m* 5?2L3 L )i>7&^>& >%)v-#>mt$. 

^'7>^>> ? ^;i'^>^> yX5 1 ^7^'7>^>y*i^>i75: 
£] ; k ^ 3T^5ft^ft [7^>^>F U # ;U > » & £ ] ; k 

5t(III-l)T?*«*n5ft;£-«&©-5-5. (vii)MSB3t (I I I a) ft 
*J^>i^D7-f F, 7^ "7 >^ >>?^;V^>m> ? ^ d ^-f F& 
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5£(I-1) (Xte5£(I-3)) \,*\Z(ll-2) (Dfc&moX 1 S 1 =E)V 

izttVT, 5t(i-2)x«(ll-2)cDU ><k&M<D8immfo, iWfli^ft 

5 L<te0. 3~3 0tJk £ £» b < 0 . 5^10^^ 

<fc D^frWfcte, (i)MI25£ (I a ) ©'J >^Wfc£-#l£pait-r£ 
0*J;lteE, X 1 l^lotf§|b^i(H)l : EJH^lT'J> 
fl^fe (1-2) (Dammit, 0. l-SO^gt'TjSD, X ! S£2 

s&fc, x 1 3 -z>^*tz>fc&m (1-1) 1 ^;nc*f ITU 
0 . 5-150 X 1 S£ 40#-r§ib-&^(I-l) 1 *z)V\Z 

^tlit 0. 5~2OOtJl/ggffflt§0#I^L^ o 

(ii)BufB^: (i b) <d u >smit'&m&mm-Tz>M^. m*.t£* 

15 X 1 g£r 1 Oft?.ft^!fe(I-l) 1 tJWlf bt'J >fc&m (I-2)CD 

&mmiz* o. i~2otjk $?^b<«o. 2-10^^11? 

£ <b fcfcP^ L < 1 . 0-5. O^E;!/, 1 . 5 — 2. 5 

^weft-cab*. 

(iiOfufBiS ( I c ) (D U >tf ft^ll^iltS*^, 
20 X 1 S£ 2 O^-T Z>iktiW (1-1) 1 ^JHCMUTU (1-2) CD 

ffiJHSJ*, 0. 1-2 0^^, $f*L<J10. 2-lOtJk 1. 
0~10t;K 5-5. 0 ^Jl'S&Tfc.S. 

(iv) B&fB5£ (I d) CDU ><£WflS'&4&&IH«"r"5»'&, WAtf, 
X 1 S£ 2 -omt^ik^m (1-1) 1 tjPC^bT'J >it^m (1-2) CD 

25 ^fflite, 0. l~5^Jk HfSKfiO. 2-3hE;K Z&tzlfr 
£L<te0. 5 - 2 *z)V, W\Z 1 — 2 *:Jl>m.g.-r?&Z>o 

(v) ffirlBoS: ( I e ) Xtt (I I a) ©'J >^M*ifit5« 

x 1 m & i ^ft§ft^i(i-i) l t;n:^itu >{t 
(i-2)©tefl§*ra. o. i - 5 o :t)vmm-c%> o > x ! s^2^> 
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WTMb-&#/ (I-l)fc;&lxTte: 0 . 5-150 =EJVmm. t£ «b iCX 1 

m& 4-DmTz><k'e>M a-n ^lt^o. 5~2oo ; ej^i 
(vi)MiB^ (if) ®u y^^ik^m^mmtzm^, m *. 

5 ^#Kl-3) ltJH^lt'J Wb£-^(I-2)CD&ffl*te, 0. 5-1 
0 0 ^l/S^T&^o 

5£(iii-2)(7ML;£-#j<e> i ^e;I/{c^lt, j£(iu-i) (Dit&Momm 

io «o. 5 — i o^frmmv&mfrzmwv&Zo 

«fc D t~te, (viOftulB^ (I I I a) O'J >^^4t^m £iH 

it§f^, 5^; (i 1 1-2) o u >ik^m 1 tJH:f LT, x 2 S£i^ 
*f <55£(in-i)fc^©teJBsra:, i. o-s. o^e;i/, $?^l< 

fc£ 1 . 0 ~ 2 . 5 =EJVmm-V &2> 0 £7c, X 2 S£ 2 O^f §^(11-1) 
15 ^^#JCD^ffla«, 0. l~10iJK I?$l<tt0. 1 — 5. 0 

#'J >-fb-a-#|CD^ffl*«, 5£(l-lMb£-#j 1 tjKl^LT, 0. 2- 
20 10 "EJV 0 . 2 ~ 0 . 5 ^Jl/), $f ^ L < 0 . 25 — 5 

^E;i/ (fllAfc** 0 . 2 5 — 0 . 4 5), £ 6 gr ^ < tt 0 3 _ 2 

25 izmm^n-r, nxu, sitt^ibTu ussi^w^^tkssi (#j 

U->, ^^>. =*-£*>£:£) ; (^>if hJW 

X>, *->l^>, 13^1/^ ; ft * # W JGK ft tK * <7*fe h 
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fjH-fjK Th7tHD7 7>, 1, 4 -z?-*3c^>fz E<D3L 
— t^HS, S^x^jP^cDx^^l/gfte.J;) ; A n Wb^HtTfcSt 

(08*. ft*, E3&fl^ilt, ^DD^A, *J?7UU*#>, 1, 2- 

10 I-rJk f h7kh'D77>, 1, 4 - vt^lJ->^£©X- 5 s - 
;|/^ ; p U D*jl/A, v*^ □ □ ;* ^ i, 2 D DX^ >/& 

U^>. 7irhx>U;K fh7th*D77>, 1, 

15 ^^<d^^*«, £j&£»fc:bftv>is?>tefc:fsiissn?\ m?Li£. 

0 . 1 ~ 5 0 0 ^E;V, p? £ Kttl~100 $ £ b < 

fil~50 "E^mm-cft^a 
mi&«> x 2 jjs/\ny ym^Tr&zik&m n-2)x« (ii-d 

20 zm-S. ffi./\utf >fbSf&, X 2 j&t t F n v-;i/^i?a5 %\Y>^m 
(i-2)x^(ii-i)^ffl^^^-g-«j^7KH^, x z ^y;i^r3^->«-r^ 
%>it^m (i-2)xtt(n-i) &m i^«^«xxf;^iii£;ii J; o 

25 ffoTfei^. 

(1-2), (II-2)3U£(III-1) (ZMfc-g-^tdcfcUT, X 2 
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t — is JIT 5. >, t-t^^75>fi;i:0C H 7 ;V 3r ;i/ 7 5 

DA^^75> (J§33#ESir-iR7 5 >), 7->J>fefOC H() 
5 7U-^75> (ffil-l75»], I-i7$> [$>-t- 
^7 5>> -J - t -^>^;i/T^ >, 5?- t - A+yJP7$ >, 
y-t-t^?;P75 >^t , ©>?C 1 . 8 7M;i/75 >( J9!t M J£ £1 ~ 

io j^;i/7-u> (^filra7$»], iE»7 $ > [h'j/f 

^75>, h U X^^7 5 >^£OhiJC,. 8 7;^;V75> (JBJfc 
M$g = m.T^ >), h U ^^DA^yjl/75 >1Z£<D V U C 3 _ 8 ^> ^ 
W\3r=s)\,7^> MilEii7$» < N, N-yX?;V7-U 

>^i*©N, N-y*C,. 4 7^ + ;V7-U > (^111^^75 
15 >)] ; 

(ii):£§^§jl#ci&S 

0d&fcf, 5 Mattel (fcfn-;K 3-k"D'j>, tf^y— ;k 

2 -tf 5vfy >> -r s irv—fr. i, 2, 3-hU7y-;h 1, 
2,4- hy7v'-;i'&£©-MiiC^£i~3ffiwt-s«*SRffc;-& 

20 6 lift^tl (tf U 4-y7f^7=;t t iJy> > 2- 

tf^u s^y tf u >>>> 3 - tf^u v j tf u z?>, 

u 5? > > 2 - tr y u v j tf y > , 3 - tf y y >> s tf y 5? > , 4 - 

t° >J U y / t 5 U y > ^ i* © N - f I H U y > , t!U^>, tf U 5 
25 -MJ7^>, tf:3U>&£©3*K^Sl~3«Wt"5«*5li'fb 
y>7'J>, +;+U-'J>, +tyj>, 7^7y>, 1, 10- 
it&yi, 2, 2 -tf tf y yJHI^Iilft^ft) ; 
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5 mmit^m ( tf n U ^ > , N-^f JPt:D | Jy>, 2 
-^f;HfnU3?>, 3 -*5=JHf n U 

>, 3 -75 J t?D U 5*>fc t'CN-iitlD U 5?>, t? ^ U ^ 
5 6JHJHb£J» (fcf^U^>, N-^^;i/tf^U o- 

TS/e^'Jy^. m-75 y tf^U p-75/lf^Uy> 

U*S>. N-*^;Hf^^^>, 2 -*^;Hf ^^>?>, N, N 

10 (^^^Uv>> 1, 4 -5?7tf If D [2. 2. 2] * 2 

J?>, 1, 5^^Tiftf~>^D [3. 2. 1] r*-*^>, 1, 5- 
S^Tif tfS^n [3. 3. 0]3-^>, 1, 4 -5? 7 If t?>-^ □ [4 . 
2. 0]^-^^>, 1, 5-5?T1fH^^D[3. 3. l]y^>, 1, 
5 -z?71? Vis* U [5 . 3. 0]^#>. 1, 5 -*J7*f >> & D [3 . 

15 3. 0 . 0 l >*]*&&>^ 1, 8 -5?71?}Zz/#al5 . 4. 0 ] ^ 
>5^-7-X>. 1, 5 -5? 7 If tf~>^ D[4. 3. 0 ] / > - 5 

(iv)7 5 FI N, N-y^^MM75F, N, N 

-^^f;t/7tb75 K&£©N, N-5?C,. 4 7J^JHi7 5 
20 F] ; 

£?£b^j§«&, IEi75> (h'JlfJl/75>^£©hiJC 
25 H 7M^7$», ffil^Sl (ffiKttKU3?>, If 3 
U >fc£© 6 a©«*3Hfc; IteiStIS (t?^^>, N 

- ^5P;Hf ^5^>£c SMcI^S^ft, +t^'Jy>, l, 
4 - i?7tf lf*>* D [2 . 2. 2]^^^>, ^^rU"*^^ h ? 
5>&£). 75 Hi (N, N-y^5 1 ;WJPA75F^t*), £JR 
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MnuyyfcTkmmv&m*}*, 5tu-2K (ii-2)x«(iii-i)cd 
<toA#:^tc«, (i)MsB^ (i a) © u >^mit&m <DmM~? Z> 

JKAD^>ft;7K*3W©ftffl««, 5£(I-2)Xfci(II-2)©ft;-&4& 
l^JH^LT, 0. 5~30tjP, UtKttl. 0~15^ 

10 (iOfusBS; (lb) <DV >^&4k<&m<DmM'?Z>m&* K;\oy 

>^7K^^J©^fflMtt, a£(i-2)©ft;<&^ 1 ^;m:^it, 0. 5- 

30^, ffjKtti. 0 - 1 5 ^iimm-cfo&o 

(iii) fulB^ (Ic)O'J >tt{£Gto<Dmm?Z>m&* JRAoy 
>Yb7Km^J©^ffia«, ^(I-2)(Dfb-&^ 1 ^JH^IT^ 0. 5 — 

15 SOtJK ff^KSl. 0-1 S^Jl/gtT^^. 

(iv) ituS25£ (Id) ©U >«£WYb RAoy 
>-fb7K*3W©.ffiffl*«> i£ (1-2) 1 ^JHl^bTO .5 — 3 

0 ^e;k ft * b < « 1 . o~i st^iitss, 

(v) jtatB5£ (I e) Xfct (I I a) ©'J ^^ifeSlItSi 
20 KAD^r>^b7K*Sa©ftffl*tt, SC(I-2)X«(II-2)©^b^W 1 

^JHCMUT, 0. 5-5. OtJk iftU<tt0. 7-2. 5 =E 

(vOlutES; (I f) ©U >ttft^l3^1it5*^, KAny 
>ft*l!l5W©ffiffl*tt, 5£ (1-2) (Dfc-gm 1 tJK:MlT0 .5 — 3 
25 O^K ff^Ktil. 0 - 1 5 ^l/gftTafeS. 

(vii)BulBS; ( I I a ) © U > # W #J £ H! "T Z>M&, KAD 

10tJk |fib<«2. 5 — 7 ^;i/ig^Ta5^o 
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5£(I-2K (II-2)Xte(IIIM)©*t^^fccfeUT, X 2 
-^>fJV75>, t-A+y;i/7 5>, t - ^- ^ ^-)V7 == >fc E 

io ©c,_ 8 >, v 5 - t -^75 >, >>- t -^>^;u 

75>, S?- t -^\^->;i/T^ >, s?- t -jr^^-JlT $ 
yC H 7;W7$>, h>J^5 1 ;i'7^>, h'Jl^7 5>, h 
U 7*^7 5>&fO h U C,_ 8 7JV^;i/7^», T;i/# u#«x 

15 ^a&£) n.Ei^m\i^n^ 0 

ikfrmKjfc&ff (x 2 &;\ >m=?<Dm&)> stsa-D 
(i-3)§^tr), (ii-i)x»(ii-2)cDfl:«&4fe*, mmmmomm 

*\zmm^-&. ^©s^^fc^:(i-2), (ii-2)x«(in-i)(D'fi:^#; 

IKAP^>ft*^Jtt, (II-l)Xtt(III-2)©flj 
£ »j»C«»S-li-Tfe «k < , 5£(I-2K (II-2)X« 

(n-i)xtt(in-2)©Yb^«^, 5S:(i-2), (ii-2)x«(ii-o©-fb'& 

KlfeUmte. - 8013- 2 5 0t (^AH -10'C~250 < C) 
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i o ~ i 2 o *c) mmT*&z> 0 m 
(i e) T^tsnzfc&m&nMt zm^* ^mum^m-r^ 

5 -8Ot~lOO'CgS0ii^5I^f, - 

5 0 *C~ 5 0 'C, Jf$l<«-20t~30 "CSItfeSO^t 

10 fr o T <fc V> » 

±IBS^Cck U (I)> (I I) Xtf (I 

id sM7t, ffiffi©^^, 09*. tar » mm, 
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hx^i/>m^^x«zfA^<b7;^i/>^^j3i (hips, t^u 

B S»JBfc£),7£ U D- h U X^U S A N8MB) 

JCtttfy ^xxlx>^jg (ppo&f) m 

mt&mm y;Mri*#», ju^ti, x#*- >WJB , 

***l^>»», ***^>«N», 7oiy-^«ra, ^^$> 

ars. ^T^-^>^flg, Tzv^mm. 7ttn«u 

XX:r;H§Ulg. ^'J3->it, ^5?x>*»», * 

^^x>-x^U>*M-&# (MB S#JgK X5PW>-4£*^1/^ 

® 7D/f > ABS»»t#Ul7f;HI«*t07D-f, AB Si 
lit* U 75 K*i*t07n^) ftt'T^TUk 
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>> Mffim&-# u (hi ps), u;v-y^>? 

i>-7^i/>^I^ (AB s»]|g), 

(AS8NIB), X^l/>-^^^'Jl/- h^m-&# (MS 

5 «m§k x^u>-^^^x>**^# (s b smm) teatmtfz 
jmt©^^ mm/mm (**jt) = 50/50-15/85. 

10 lfSb<tt4 0/6 0~2 0/8 0g«T^§. 

^J511 0 0SMfc*#bT, 1-4 0«*£B, $?£L<&3~2 5 

y^mmm. /75>^>7^t/-h, *^>, ^ir*— 

© b U 7 5> &«7K?d«K &MMrt;#l&<i:K 

®*©#i? (oa^§§^©, t£«$gi§#i?, mm. • 
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£(D&mmmfrm, mnftm) ©sua, a^^>^, ->^-~>&£] 

^SS^JA 1 




15 7yT>^^k'X(^7x-;i/*^7i-h)^, ±fBKJ&5£fcl$E 

^T«^-> yAO- h<£3pgg, VLfctDVisV A (C a C 1 2 ) W£ 
mMl>rc5 O OmL©3^P77X3lI, 7#-*>& >>^ — 
0. lg ( 2 3 8 mm o 1 ) , fcf U V > 2 3 5 . lg (2. 97mo 
20 1) &tiQ&* 6 0 'CTit^L&^e,, i?7x-J^7*D^niJf 
— h 159. 7g ( 5 9 5 mm o 1 ) & 3 0 ^miTlfc. 0 

Rj^^^T^iflb, StlfJM 0 0mL*5J;^7K4 0 0 
mL^Jjp^., gft$j£ft&iii Lfc. t£$\Z. filS2N (2mo 1 
25... /L) MM 4 0 0 m L T 3 m» ISfn&lfc:*- h U ^A7Rit$E4 0 0m 
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LT3 IeK *4 0 0mLT?l IsJ (O IHT&# V ft . «J1 h 

;i/&»ISX^;i' (90mD -^\^it> ( 2 0 0 m 
L) ©jB^»«E^6ll«SilU, 7^>^H7 

<Ott*£EI 2 C^f. 
JR» : 1 06. 5 g 
IR^ : 7 1% 

! H NMR ( 5 0 0 MHz,CDCl 3 , ppm):7.33~ 
10 7. 15 <m, 20H), 2. 48 (s, 2H)> 2. 39 (s, 2 
H), 2- 13-2. 04 (a, 8H)> 1. 52 (s, 2 H) 

IR7>*1& h)l> (cm" 1 ) : 2 9 2 6 , 1590, 1491 
•i?>5BI), 1 300, 1281 (P = 0)> 1 1 9 4 (P-O-C (5? 
#80 K 9 8 4 (P-O-C), 9 5 7 (P-0-0> 9 3 2 (P 
15 -O-C) 
UliA 2 




20 Sfcfot^Ilfc. 

$jT1!^-> yAD-fW, CaCI 2 f*Sftfc5 0 0m 

L©3on77X3i:, ^/?ji'7^>^>yt^H2. 2g 

(2 1 5mmo 1 ), k G Uv>2 1 3g (2. 6 9 m o 1 ) £JJD;L, 
6 OtTH^lft^S, 5*7 xr^V^T^n & U U M48g 
25 ( 5 5 . lmmo 1) S3 0 ^^^T^TLfc. ITi^Tt, 90t 



WO 01/81356 



PCT/JPOl/03423 



MJ&$££r^^£T-^2$b, SlIfJM 0 0 m L :fc <fc tfzk 4 0 0 
mLZUfiX. l^^itiJLfc. flI5 2N ( 2 m o 1 

/L) mm 4 0 0mLT?3 EI, ^fn^^^- h U 4 0 0 m 

LT3IeK 7K4OOmLTlHI0lt^Lfe. til^Stth 

#&njfcaS«t£» @t^X^;i/ (9 OmL) -^\^it> (2 0 Om 

JR4 : 1 0 7 g 
45t^ : 7 5 % 

1 H NMR (500MHz, CDC1 3 , ppm):7. 3 6 ~ 
7. 15 (m, 2 0H), 2. 38 (s, 2H), 1. 79 (s, 8 
H), 1. 12 (s, 2Hh 0. 96 (s, 6 H) 

IRX^^hJV (cm" 1 ): 159 2, 1489 (^>ii>^), 
1293 (P = OK 1194 (P-O-C OSrSfcDK 9 9 4 (P 
-0-C)> 951 (P-O-C), 9 3 2 (P-O-C) 
A 3 





0+P— O 



>^)V h'J7 (^7xrjl/*X7i- b) ±HBKJ&55K: 
iT14, ^AD-h^g. CaCl 2 f^gtlfe5 0 0m 
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7y7>^>h'Jt-JP20g (10 9m 
mo IK t!'Jv>l 5 Og (1. 9mol) ^JPtU 7 0 XZ^vmW 
L & £> , ^7i-/HJ>I^D7-fFl0 3g(3 8 2mmo 1) 
£2 5^^^TiTbfc. ITi^7E 9 0tT7I^F B 1g^$tfco 

L, 2N ( 2 m o 1 / L) 170mLTr3lU> *3 0 OmLT 

10, 1 5li%N a 2 C 0 3 7jc^^3 0 0mLT2 IeJ, 7k 3 0 0 m 

10 x- h)*SH6t<;PtL/T»fc. 
IR* : 8 1 . 3 g 
iR* : 8 5 % 

IRX^^hJP (NEAT, c m" 1 ) : 1 5 9 3 , 1491, 12 
89. 1217. 1190, 1163, 1103, 1019 
15 ! H NMR (500MHz, CDC1 3 , ppm): 7.31-7. 
14 (m, 30H), 2. 55~2. 48 (q, 7H), 2. 03 (s, 
6 H) 



mmm b i 




fe^^XOtc, 1 - 7 > ^ y — ;u 4 5 g (0. 29mol), tf 
U5?>117g (1. 5mol) £An;L, 6 0 *C*T?fll#b&. » L 
25 <8llfcLfc:#&, y7x-JWJ>i^D7-fF95g (0. 35m 
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mo 1 ) ^ITbfc. IT^Tt, 9 OtT 3 B#WSJ&£i2-&. ^ 

iD^., 7K 7 00mL-e2|Hl, IN (lmol/L) ii 7 0 0 m L 
T? 3 [hJ, 15 mm%N a 2 CO z 7kmm 7 0 0 mLT3lEl, 7K700 

J$l£&g5kb;fc&» @^i^x^;l/-'\^U-> (1 : 2) 2i£-^2&TiS£ 
it. 

10 IRS : 1 0 9 g 
|R2£ : 97% 

mm : 9 8 . 6 % (G CM**Jt) 
: 4 7-C 

mis-mum : 2 2 ox: 

15 nmfttit : m/ z 3 8 4 

1 H NMR (400MHz, C D C 1 3 , ppm):7. 3 5- 
7 . 16 (m, 10H, phenyl), 2 - 2 0 ( s , 3 H, ^H), 2 . 
14 (d, 6H, 2&, 8&, lOfiK 1. 63 (t, 6 H, 4&, 
6&, 9 -fit) 

20 IRX^^hJMcm" 1 ): 2910~ 2 8 5 5, 1 5 9 0, 1 4 

89, 1285, 1192, 1017, 945, 775, 688 
Mt&fflB 2 
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ft777 3l:, ~J * ^ )V-\-7 > ? J — ;i/2 8g (0. 1 6 mo 
1), fcfUS?>6ig (0. 78mol) 6 O'CTlj^tfc. 

5 «L<ft#Uft)JJ6, ^7x-JV'J>t^n7^F5 0g (0. 1 
9 mo 1 ) §ITbfc. IT^Tt, 9 0tIT3KfTO2tfc t 
^C, ^^^T^^JLfe^, MJ&jg^lC, iril3 : il'3 0 0mL 
$iD^., *3 0 0mLT2|El, IN (lmol/L) ^.W. 3 0 0 m 
LT3HK 1 5li%Na 2 C 0 3 7K^t3 0 0mLT3lll, tK 3 0 
10 0 mLT 2 \B\(Dm\ZffifrVfzW:* SStT-h U 7A±-egil/fe. & 
$££^iScL*:^, ^Xf^-A^1t> (1 : 2) © ?g ^ *g JMfc 

jRJi : 6 4 g 
15 : 99% 

MS : 9 6 . 7 % (GCmmit) 
Wkttm^m. : 2 3 3«C 

1 H NMR (500MHz, CDC1 3 , p p m) :. 7 . 33 (t, 
2 H, m-pheny I) , 7. 2 1~7. 2 3 (m, 2 H , o-pheny 1) , 7. 
20 16 (t, 1H, o-pheny 1), 2. 2 1 ~ 2 . 26 (m, 1H, mm) , 
1. 95 (d, 2H), 1. 75 — 1. 84 (q, 4 H), 1. 24 
~1. 38 (q, 4H), 1. 10-1. 19 (m, 2H), 0. 8 
5 ( s , 6 H) 

IRX^7h^ (NEAT, cm"'):2 9 1 5, 1 4 5 6, 1 2 
25 8 1 , 1194, 1021, 953, 758 

mnmB 3 
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5 OmL03OD777nl:lT14,^An- hJ$*P3£, C a C 
5 1 2 m&mmV, 7# J-)15 0 g (0. 3 3mo 1 ), fcfU 

> ? >126g (1. 6mol) £jQ;t, 6 0t;Ti^bfe o 
foM&m*P\z, 7iz;l/iJ>i^^D7^F3 3g (0. 16mo 

^^^T^^b^c^, ^mm^mizmm^^ji 5 o o mL &im 

10 , *7 5 OmL, 2 N ( 2 m o 1 / L ) 5 0 0 m L 1? 4 HI , 

zR 5 0 0 mL T? 1 UK 15ii%Na 2 CO 3 *^ 5 0 0mLT2 
UK tK5 0 OmLTliOifcJJfefl/, ^T«IS h U •> A Ji 

15 7^-;W/jN^ya:-h^#^ 0 





5 


9 


g 


: 


8 


5 




F3$ Jr&. . 


1 


2 


o t: 



f&ftmi&m. : 2 5 3 *C 

20 1 H NMR (500MHz, CDC1 3 , p p m) : 7 . 3 2 ( t , 
2H), 7. 22 (d, 2H), 7. 11 (t, 1H), 2. 17 (s, 
6H), 2. 11 (d. 12H), 1. 63 (s, 1 2 H) 

I RX^7 h)l> ( c m" 1 ) : 2 9 1 1 , 1489, 1264, 12 
15, 1069, 1009, 934 

25 mmm ci 
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3, 4, 9-b'X [(S?7x—;U3fcX2hP^2^) h U S> 

* D [5. 2. 1. 0 2, 6 ]T*>^±IBR^^ICtoTPStfc. 

5 0mL3^P7773l;^'Jy^n[5. 2.1.0 2 ' 6 ]^* > - 3, 8 Xte 
4,9-^^^y— )V (^fflir^n — X%hM) 53. 8g (0. 27m 
o 1) fc±^lfUS?> 2 7 3 g (3. 4mol) £ #D , 6 OtT 

83g (0. 68mol) ^ 3 O^FlTlTlfct, 90t;i?6Nf 
10 HK&Sii:* SiS^^Tbfeo 

MlS^^^^*-e^^b^^X^;i/ 5 0 OmLTitti^fTofc. 
^ra«£, 7k, 2N (2mo 1/L) i&K, tJc, 1 5li%Na 2 

15 IR* : 1 7 3 . 8 g 
Mm : 9 6 % 

Mm : 9 8 % D7h^77>f - (HPLC) W^J*) 

: 1 1 7 "C 

: 2 7 7t 

20 IRX^^hJl' (NEAT, c m" 1 )": 3009, 2955, 15 
92, 1491, 1287, 1192, 1024, 957, 689 

! H NMR (4 0 0MHz, CDC1 3 , ppm):7. 36 — 7. 
16 (m, 20H), 4. 10-3. 96 (m, 4H), 2. 49- 



WO 01/81356 



PCT/JP01/03423 



50 

2. 21 (m, 3H), 2. 15—1. 95 (m, 3H), 1. 74 
— 1. 18 (m, 7H), 0. 9 5 — 0. 8 4 (m, 1 H) 

mmm c 2 

(4R. 8S)-H^ (i?y a:^;i/^^^P^v^^;i/)-(lR. 2S, 6R, 7R) - 
5 b U Is 9 D [5. 2. 1. O 2 ' 6 ]f*>^^TO^ST^lbfco 

^ig^-Tffi^flL, (4R, 8S)-t?X (5? 7 3L-)\,ft7>*U*zs 
-(1R, 2S, 6R, 7R)-b 'Jy^D [5. 2. 1. 0 2> 6 ]^* >£S&^II £ IT 
*§&n;fcfifiife&£ HPLC fc«k Da-ffibfctdS, 18. 2# 
10 1 *®l:-^&]|Itfc. #§S£te, ! H NMRX^^hJV, 13 

C NMRX^i'hJk DEPT^^i7hJh COSYX^^hJk 
HETCORX^ MUCk VrnmLfco ¥5ffiJ£J|g2£2 

5 




15 

: 9 1 .*C 
iftft-J^IS^ : 2 6 4*C 

IRX^^hJKcm" 1 ): 2 9 5 7 , 1592, 1489, 12 
93, 1190, 1040, 1011, 954, 939, 777, 
20 7 6 0 , 6 9 1 

*H NMR (500MHz, CDC 1 3 , ppm):7. 3 6 — 7. 
16 (m, 20H), 4. 10 — 4. 06 (m, 2H), 3. 99- 
3. 94 (m, 2H), 2. 4 9 - 2. 3 8 (m, 2H), 2. 32 
— 2. 21 (m, 1H), 2. 10 (s, 1H), 2. 05 (d, 1 
25 H), 2. 0 3 - 1. 9 5 (m, 1H), 1. 64—1. 61 (m. 
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2H), 1. 56~1. 49 (m> 1H), 1. 37 (q, 2H), 1. 
27~1. 21 (m, 2H), 0. 92~0. 85 (m, 1 H) 
(HPLCMfr) 

A (YMCftI J'sphere ODS-M80 JM 
5 0 8 S 0 4 - 2 5 4 6 WT ; 2 5 0 mmx 4 . 6 mm), ^Jilt (7 
th~h'J;k zk= 6 0 : 4 0), tiUmmm ( 0 . 8mL/»), SO 
JgiZfcS ( 2 6 0 nm), #^Ajfi&g (4013) 
§£J£#!lD 1 

*8 T fi ^ 35 At i£gf Lfcfl 1 0 0 OmLO 

10 3^077X311, p-^'>'Jl/>^'j3-J|/2 5. 4g (0. 1 
8 mo 1 ), T-fe h — h U ;H 9 0 . 8 g & «fc ZS tf U 5? > 5 0 . 9g 
(0. 64mol) £rllD X. , 3. 5 <C b 7c„ 

i?7i ^;i/ 'J>i^D7-f h'9 8. 8g (0. 37mol) ^45 
»WTlTl/fct, 2. 0~9. 5tTl. 5S#WSJ&£ii\ 

^c«t snxus £ ££h p l c \z&vmmvtz.o 

HJS$t£7f<7K 1 3 0 0 g l:SAl, BWti^tftiJ^t, Ilbfc. 
#u-e, i65i!&^^3';-^2 0 0iiiif»b, 

gtfj^ (p-^'>I/>^U3-^t7 (5?7x— b)) 
20 *7th-hU^2 0 0mljJ»6SiIL, *t £r fx o » 
: 9 9 . 6 g 
: 9 0 % 

mm : 9 5 % (h p l cmmit) 

MA : Hit (m&mfo&. : 2 4 1 *C) 
25 (HPLCM^fr) 

(YMCttS J s p h e r e OD S -M 8 0 J M 0 
8S 0 4 - 2 5 4 6WT, 2 5 0mmX4. 6 mm), ilUS (7t 
h-h'j;k 7jc= 60:40-80:20), SStfcb^^ ( 0 . 8ml 
/m in), fiiJ^^S ( 2 5 4 nm), (40t) 
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I RX^p bJl ( c m" 1 ) : 1 5 9 0 , 1489, 1293, 11 
92, 1015, 957, 816, 777, 691, 532, 50 
4 

*H NMR (400MHz, CDC1 3 , ppm):7. 33-7. 
5 16 (m, 24H), 5. 2 5 - 5. 2 4 (d, 4H) 
mffiWD 2 

ffiTm^&&tfmfc%)i'i"y& { g&mMi'fr®mi o o omLo 

o-^y'Jl/>^ij3-Jl/3 5. lg (0. 2 
5mo 1), 7th-h'JJH 60. 2 g z? > 7 0. 3g 

10 ( 0 . 8 9 m o 1 ) , y7x-JMJ>|^D7<'Fl 3 6. 3g(0. 

5 1 mo i ) &$q?l, nmm 1 tmmo^mTKft^ff 

15 MM : 1 4 0 . 8 g 
JR^ : 9 2 % 

mm. : 98% (HPLCSlit) 
Hfc^^S : 2 2 5 'Co 

I RX^^ h Jl/ (cm -1 ) : 1 5 9 0, 1 4 8 9, 1 2 9 1, 1 2 
20 17, 1 190, 116 1, 1011, 953, 754, 689 

J H NMR (400MHz, CDC1 3 , ppm):7. 40-7. 
09 (m, 24H), 5. 2 5 - 5. 2 4 (d, 4H) 
nffiMD 3 

ffiTms±&&z$m.{tti )]/>"5 A^zmmistc^m looomL© 

25 3 0D777al;, m-^y'Jl/>^'j3-^5 0. Og (0. 3 
6mol), 7thZf'JJI/3 7 2. 7 g^i^f'J y> 1 0 0. 2 
g (1. 3mol), y7i^JHJ>l^07-fFl 9 4. 7g (0. 
7 3 mo 1 ) £Jt! £|j£0g 1 <h mUOjj&T £j£ £fT fr> , ^Jfc£ 

fem^-ft ? j±z yz???-* -\z^^mmv. m&om (m-^-> 



WO 01/81356 



PCT7JP0 1/03423 



53 

'Jl/>^>jn-jHf7 (^7x-;^77i-h)) £#fc„ 

ifc* : 1 9 6 . 2 g 
: 9 0% 

: 9 7 % (HP L Cffimit)o 
5 IR7^n^ (c m" 1 ) : 1 5 9 0, 1487, 1289, 12 
15, 1188, 1155, 1024, 1010, 947, 754, 
6 8 9 

! H NMR (400MHz, CDC 13, ppm):7. 34-7. 
15 (m, 24H), 5. 21-5. 19 ( d , 4H) 
10 JtJftflID 1 

* 1 0 OmL03on7773lC, p - ^y U 1/>^U 3- )V 2 . 
5g (1 8mmo 1), 7tf-h'JJH 9 g & £ t£ If U ^ > 5 . 1 
g (6 4mmol) ^riP^L, ^*ST3t#Dfco E©SJE*fc» S^!7 
15 -;i/7^7> 7 a:— h 9 . 9 g (37 mm o 1 ) $30 # M ft T i* 
Tlfct> 6 8 CT 1 . 5B#MSj££-fr, gJS^I^TLfc. 

HP L C tiD KJ&$fc©#tfr£fro @ #J #j fcffi Mi T 3 if — 

HifctfOE 1 

20 

2, 5 -If* (^^xn^^^^P^^^^^) 7 Jlrtf)l±>&* 
MTm^. V&U-htfimm. CaCl 2 f^|fLfc 3 0 0 m 



WO 01/81356 



PCT/JP01/03423 



54 



L©EOP77XnlC, yWt>^^^;-;H9. 3g (l 
4 7 mm o 1 ), tf U 5?> 14 7 g (1. 8 6mo 1) £jD;t, 60t 
Tif#L&^S, y7xr;i/'J >i^D7-f K 8 3 . lg (3 0 9 
mmo 1 ) £ 3 0#2Mj-T^TL-£io iT^Tt, 9 0 < CT4B#r^ 

b, 2N (2mo 1 / L) 1 7 0mL"r 3[5J, *3 0 0mLT 

10- 15 mm%N a 2 CO Z 7kmm 3 0 0mL-C2|Hj, *3 0 0m 

*K* : 7 0 . 6 g 
JK^ : 9 2 % 

I RX^& h )]/ (c m -1 ) : 2 9 5 3, 1590, 1489, 14 
56, 1296, 1217, 1192, 1163, 1021, 95 
3, 776, 766, 691 

J H NMR (500MHz, CDC1 3 , ppm):7. 33-7. 
21 (m, 20H), 4. 24-3. 95 (m, 4H), 2. 23- 
0 . 6 5 (m, 1 0 H) 



2 0 0 mL©4P77^3l;, 2, 3 - 3r zy / > 2 

0 . 3 g (18 5 mm ol), 7jc5 0mL, Tirh>2 5mL, WtM 



MM E 2 
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$yX?^x-rJV 4 0mLT5 im&ffi U.^^I^^tKT^o fc^, 
«fc^MJ£A±Ttt*bfc. **fc*«*UT, 2, 3-ykFD 

JR* : 2 0 . 5 g 
5 iR* : 8 7 % 




£ ± fB K 5£ f C m. -d X 91 fi L 7c o 
WTSR-SK v^An- h?$33JS§, CaCl 2 f^Ifbrc 3 0 0m 
10 L ©HO P77X3i:, 2, 3 - ^ t H D + y 7 Jl/ 1 > 1 0. 
Og (7 8. 2mmolK kfU5?>6 1. 7g ( 7 8 0 mm o 1 ) 

4 g (19 5 mmo 1 ) £ 5 0 ^^(ttiTbfc. ITi^Tt, 9 
0t;T6B£P B mi£;$-&£:. 
15 SJ&$t£M£T?£231 y^DD/^> 3 0 0raLTSKlftS 
iftfflb, 2N (2mol/L) Ml 7 OmLT30v * 3 0 0m 
LT10, 1 5iI%Na 2 CO 3 7K^l3 0 0mLT2[sl, *30 
OraLTl ®fl!>JI|gfc:3fci£bfc. tliSiltt h U >^A±tr^iL 

20 D7h^77^f- (^ffl^ = ^mx^;i//^\^r-tl->= 5/3) 

iR* : 36. 5 g 
IR* : 7 9 % 

25 IR^^^hJk (NEAT, c m" 1 ) : 1 5 9 2 , 1489, 12 
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83, 1217, 1190, 1163, 1084, 1063, 10 
2 6, 1011 

J H NMR (400MHz, CDC1 3 , ppm):7. 32 — 7. 
13 (m, 20H), 4. 7 7-4. 7 3 (m, 2H), 2. 57 (d, 
5 1H), 2. 39 (s, 1H), 2. 16 (d, 1H), 2. 03 — 1. 
97 (q, 1H), 1. 6 6 - 1. 5 5 (m, 2H), 1. 19 — 1. 
0 8 (m, 2 H) 
mMME 3 




10 

£-T, -LfBS/fciS T, g tfj Hm<E> 1 , 2-ykh*D + 

lOOmL ©- p 7 ^XZi (3, 4 - \£~Jl>>S7 D's^-fe >- l , 
2-I#^rS/b*l 5. 9g (12 8mmol),7K40mL, 7 -fc h 
15 >20ml, «84 0/iLSAtl, 7 5 *C T 4 K»aE Lfc:.' SJfc 
^T^, S«*SS?ifJH- 6 0 mLT 4 [elfl&mb, fiSfntfe 

1, 2 ->> t H U*5s- 4 - fc*-;US^ 0^\^lJ->Sr#fc 0 
: 16. 4 g 
20 iR^ : 9 0 % 




1, 2-tf* (v?7^-;U*7.3jNO^«>) - 4 - t: - ;u 
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— hftm&X.&C a C 1 2 n&m*ls1t 3 0 0 mLCHOP y 5? X 
1, 2 -5?b KD^y- 4 - b*~;i/->£7 n^^+)-> 9 . 9g 
(6 9. 6mmoI) it°'Jy>5 5. 6g ( 7 0 3 mmol) £ 

5 9 g ( 1 7 5mmo 1 ) £ 1 5 ^^tniTbfc. iT^Tt, 9 

KJ&$£&&i&£T?J'&3Jl^ y^DD^^> 3 0 0raLti«i& 
ttttib, 2N (2mo 1/L) t»15OmL?30 t *3 0 0m 
L^l®, 1 51i%Na 2 C0 3 *it3 OOmLT-2 0, 7jc 3 0 
10 OmL-ei|iI©II:Mbfc. til^Mt h U ^AJiT^^b 

frn. @#)#JT&£1, X (i?y^ ~JV^7,^U^riy) -4 

15 i&fl; : 3 5 . 7 g 
>&m : 84% 

(NEAT, era" 1 ): 1 5 9 2, 1 4 8 9, 1 2 
8 7, 1227, 1190, 1163, 1046, 1024, 10 
1 1 

20 *H NMR (4 0 0 MHz, CDC 1 3 , p pm) : 7. 3 4-7. 
15 (m, 20H), 5. 70—5. 61 (m, 1 H), 4. 97 — 
4. 9 2 (m, 2H), 4. 8 7 — 4. 8 5 (m, 1 H), 4. 84 
-4. 75 (m, 1H), 2. 3 4-2. 3 0 (m, 1H), 1. 9 
1-1. 85 (m, 3H), 1. 7 3 - 1. 6 7 (t, 1H), 1. 

25 5 6 — 1. 5 1 (m, 1H), 1. 4 7 — 1. 4 0 (m, 1 H) 
mMME 4 
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100mL©zn7773tC, 4 - fcf x ;i, ~> * p ^-fe > ^ 
*->H20. 0g(l43mmol),*50inL 1 7th>25m 

4X« : 2 3. 4 g 



9 3% 



OH 



u / \ OH 
HO OH 



CI — 



HO). 




15 



1, 2 -If* (y7x-^*D^y) - 4 [ 1 - , 
2 '-fcf* (y7x-j^^^ D ^y) X5F;H ~> ^ P ^\ > £ 

LO^P7?73t, 1, 2-yhFP4y-4- 2 
^kHD + .>i^) ^D^>10. Og (5 6. 6mmo 
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1), bf U5?>6 8. 3g (863mol) 6 OtTl^L 

y7xzjHJ d7-f H76. 3g (2 8 4mmo 1 ) 

£ 3 O^nniTLfc. $fTI£7^ 9 0 t*C 6 B# M Jt& $ iir7c 0 

5 IftffiL, 2N ( 2 m o I / L) 1 7 0mLt3HI, Tfc 3 0 0 m 

Ltllsl, 1 5li%N a 2 C 0 3 7jc?t^3 0 0 m L 2 UK tK 3 0 

10 JR* : 5 7. 5 3 g 
: 9 2 % 

! H NMR (400MHz, CDC 1 3 , p pm) : 7 . 3 7-7. 
15 (m, 40H), 4. 9 2 — 3. 5 4 (m, 5H), 2. 32 — 
1 . 4 1 (m, 7 H) 
15 ^JE5 



vAo - h^SPS, CaCl2f§gflfc 5 0 0ra 
20 L <DEL~D P77X3|l,3-y/7 D^f^-fe >-l-*^/— )V 1 2 . 
0 g (10 7 mm ol) v tfU^>46. 5g (588mmol) £ 
2JD*-> i£t»bft*^y7i-JP>J D7^H31. 6g 

( 1 1 8mmo 1) S3 O^^ttTlTlfc. iBiT*l7&* 60t 
T 5 «fIBIK«Stfc, 
25 -7^OD^^> 3 0 0 mLTaM$ 

}fi i±J b , 7jcl50mL-ei|U, 2N ( 2 m o 1 / L) IHl 50m 
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LT20, *15 0mLTllHl, 1 01i%Na 2 CO 3 *itf 1 5 
0mLT2@, * 5 OmLt l@OHl:^Lfc 0 til^Slt 

*K* : 4 0 . 0 g 
5 iK^ : 8 5% 

I R^^ hJU (NEAT, cm" 1 ) : 1 5 8 5, 1480, 12 
87, 1189, 1163, 1051, 1022, 1010 

J H NMR (500 MHz, CDC1 3> ppm):7. 35-7. 
16 (m, 10H), 6. 10-6. 01 (m, 2H), 4. 16- 
3 4. 10 (t, 2H), 2. 11-1. 96 (m. 4H), 1. 77 
~1. 71 ( m> 2H), 1. 3 5 - 1. 2 9 (m, 1 H) 
E 6 
OH 





i/t7n^*v;-)\,7 . 0 g (4 4mmo 1 ), h°U^>3 6. 2 g 
(4 5 7mmol) StJOtL, 6 OtTi^l^^f,, y7xrjPU 
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>Bfc£ 07-f F2 9. 8g (111 mm o 1 ) ^30 ttTSIT 

U , 2N ( 2 m o 1 / L) fill 7 0mLT3IS, ?K 3 0 0 m L "Tr 
5 1 0, 1 5 mM%N a 2 C 0 3 7jc*g^ 3 0 0mLT2@, *3 0 Om 
LTl@Oll:ftflH/ft.*iltiit h U ^AJtTffiflfcbfcg^ 

IRB : 2 4 . 6 g 
10 Mm : 96% 

IRX^^hJl/ (NEAT, c m" 1 ) : 3 0 1 1, 2 9 5 7 , 15 
92, 1491, 1458, 1283, 1227, 1190, 11 
63, 1024, 1011, 1001 

J H NMR (400MHz, CDC1 3 , ppm):7. 36 — 7. 
15 14 (m, 20H), 5. 03-4. 99 (m, 1H), 4. 03 — 
4. 00 (t, 2H), 2. 10 (br, 1 H), 1. 99-1. 9 
5 (d, 1H), 1. 8 0 — 1. 7 6 (q, 1H), 1. 67 (s, 
1H), 1. 4 4— 1. 4 0 (q, 1H), 1. 2 8 — 1. 2 4 (m, 
1H), 1. 22 — 1. 14 (m, 1H), 0. 92 (s, 3H), 0. 
20 8 5 (s, 3H) 
mMMF 1 




(l-^-^V-2. 6. 7- h U 7 \£z/>7 u [2. 2. 2]-^"^ 
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5 0 0 mLCD 3 7 ^AD-hftiS, C 

aCljf^gfl, 2, 6, 7 - h U 1 7 T 

% n [2. 2. 2] Or Z $ > - 4 - k H D ^ -> ;* - 1 - ^ H 5 9 
g (0. 3 3 m o 1 ) , kf U > 1 2 6 g (1. 6mol) £ #n ;l , 
5 6 0 13Ti#Lfco £©Rj&?I£-#JfC, 1 0 OmLOTir h U 
JH:^ibfc7^>^>*;^>H^D7^F8 0g (0. 4 0 
mol) ^iTl> 8 S'CTBem^^tfc. 

Kmm&^.u^'vifcmi'. mm^^-jvs o o m l 43 ^ iktr 5 0 0 

10 *5 0 OmLTlS, 1 5ii%Na 2 CO 3 *M5 0 0mLt2 
EL tK5 0 OmLT 1 m <D Jll £$fc# b fco tll^SHt h U #A 

/-;l^^#L, Mffii£^b#: 0 ! H NMR0^^05l:, IR 
h;KD^^^H 6 
15 J&fi : 9 0 g 
iR^ : 83% 

'H NMR (CDC 1 3 , 400MHz, <5 p pm) : 4. 5 9 (d, 
6H). 3. 91 (d, 2H), 2. 05 <s, 3H), 1. 86 (d, 
6 H), 1 . 7 3 ( Q , 6 H) 
20 IRX^^hJV: 2 9 1 0, 1728, 1325, 1310, 1 
227, 1046, 1036, 868, 847 (c nT 1 ) 



MMMF 2 




6. 7- h U **-y--\-T£7s7 t\H/>7U [2. 2. 2]- 
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5 0 0mL3OP7773l;lT14, ^An - hifc^JSg, Ca 

Cl 2 f$g*^ 2, 6, 7-h'JW-l-^^77k'y^ 
D[2.2.2]t^>-4-bFD^y^fJV-l-t^yH8 6g 
5 (0. 4 8 m o 1 ) , t°'Jy>7 6g (0. 96mol) ^iDx.> 6 
0 < CT^#L7c. 1 0 0mL©7t h - h U ;KC^ 

ilfc7^>^>y*jl/*>iy/7D7'f F5 Og (0. 19m 

0 1) ^iTl^ 8 5^^ 8 mmKJfeZ&feo 
fcmWt&^U&-eftimis> @lix^ 5 0 0mL£>£r£7k5 0 0 

*5 0 OmLT10, 15 11% N a 2 C 0 3 TKiSSfc 5 0 0 mLT2 
0, 7k 5 0 OmLT? 1 0©Jli bfco WttUifclSBfe^ h'J>7A 

15 iRft : 8 8 g 
: 8 4 % 

! H NMR(CDC 1 3 , 400MHz, <5 p pm) : 4 . 6 1 (d, 

1 2 H), 4. 02 (d, 4H), 2. 48 ( s , 2H), 2. 39 (s, 
2HK 2. 09 (q, 8H), 1. 51 (s, 2 H) 
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1 • TIB^; (I),(II)xtt(III) 



(R) 



(Y 3 -^))2- m 



(I) 



O 

(R, r@" -(A)-^-^Y 1 — P-(y 2 (£^~H 



( Y 



) 2 -, 



2-m 



s J 



(II) 



10 



15 




(III) 



z\ Z 2 RtfZ 3 te, i-X^^ot, y^D7;^> 

Ate, 7)l*>\ZttJfo?Z>grmm*7f:-r o Y 1 . Y 2 &tfY 3 tt, PI 
-XteH&oT, -O-, -S-Xtt-NR 1 - (5£»K r'h, * 
^^■?X«7;U^;i/S^^-T) ^*t„ k 1 ~ 6 GDggc, mteO 

0T&D> iOk^lt^^S^, A©^I& r « 1 T£> 0, Z 1 >&* 
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(D&Wi r (Dot>, < h % 1 -Difi 1 Tcb§ ; Z 1 #^>-fe: >8&Tf 

k £S 2 ~ 6 ©*§-&, A(D%mv (Dv%, W<tt>n^l 

5 

10 [5. 2. 1. O 2 - 6 ] "rii >3iXteOi£>ai7:& 0 , ^Z 2 S:Z>' 

4. 5£ ( I ) IC^l^X. Rj&t, AD^r^ll^ kFo^yM, 

c M t;u^;I/*x«c 1 _4 t;i/3^s/*t^?>»^^ i tern© u > 
15 ^Wfb^#» 0 

5. y\ Y 2 25:tXY 3 ^, - o - Z> m&m 1 E«© U >^ 

6. k*«lXtt2, n*Jl, q # 0 ~ 2 © g fc T & £ If :?t 1 
20 7. MfBS; ( I ) U >"Mf ft TIB5£ ( I a) 




(5fc4>, Z 2 > Z 3 , R, Y 1 , Y 2 , Y 3 , k, m, n ~BlU q tefufBfc 
HO 

25 T^$tl^>»^^ 1 IB*© U >^Wfb^#Io 
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8. 5fc (I a) t*UT, Z 2 &tfZ 3 |-XttS^oT> 
^MX^C^JJ^ + ylTSD, Y 1 , Y 2 &tfY 3 te, -O- 

9. 5£ (I a) fc&^T, Z 2 R^Z 3 ^\ Hg-XteJI&o X , 
Hl^tbT^Tfe < tV^>1:>lT* D , R ifi C ,_ 4 X 

10 -r^O, nsfttl, Q*«0 — 2 ©fiE»Tf*«lt*^7BB«©U >^^' 

10. it (la) Tfai^ftS^ft^ T^V>5^;HfX, h 

15 7SH) T$§f^^7lE«0U>^b^ft o 

11. at (I a) T^StlSfl^tta*, T?V>?')V\Z7> (z? 

X(i7^7>5 : JH'i7 (y7xZjI/*X7x-h) 

20 12. 5£ ( i ) -vmtsftzik&yotf. Trnft ( i b) 



(5* + , Z 2 , Z 3 , R, Y 1 , Y 2 , Y 3 , m, n q &H&fB H U ) 
25 13. 5* ( I b ) (C^ViT, Z ! MZ 3 ^> l-XH^ot, 
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fomfe-DT, -O-Xli-NR 1 - (5^^, R 1 ^ 7jC*lM^X^C 

5 i3«o y >^ik^m* 

14. 5£ ( I b) t£:feV>T, Rfr\ kFn^yJH, C )V 
+ JHX(iC H 7;^+yIt$ 0 , QJ&SO ~ 2 £> S ifc 7? & £ ft 2& 
511 2fB«©U >tfft^ft. 

15. i ( i b) -e^$n^^^#j/&n 7^>fii/yc wo 

16. ( r b) -c*m-2n&4k&%!!&> ry^r>^jizyy^=L 
15 © u >^mit^^o 



17. 5£ ( I ) T^$n^e^-#)^\ TfBsS ( I c ) 




(5£4>> Z 2 , z\ Y 1 , Y 2 , Y 3 , m, nRl^q «MfB^|wj C) 

20 18. 5£ ( i c) iz^^x. z 2 x.z$z z &. mm^nx^xh^: 

19. ( I c ) Xi£il£nZ>ik&mtfi. t'X [(^Cg-jo 7'J- 

25 ^/Jn^/JnO^v) h'Jy^P [5. 2. 1. 0 2 ' 6 ] ^^7 > 
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TSSf^i 1 7 8B«© U >^Wfb^#lo 

2 0. 5£ ( I c ) -emZtl&ik&mtf, If 7, [(i?7 x.ZL)V^7, 
7^D^~>) h'J'>^D [5. 2. 1. O 2,6 ] 5*;*J>-e*<5 

2 1. 5£ ( I c ) T?g$n5^«AJ, (4 R, 8 S ) - tf 7, 
7 -c~;U*:X3}sD^r - (1R, 2S, 6R, 7R) - h 

U z/9U [5. 2. 1. O 2 ' 6 ] ^ti>T*&z>m$tmi 7 1216 CD U > 
2 2. 5£ ( I ) T?^£*l£ft;<&i»#, TfB^ (Id) 




(5£4»> Z 2 . Z 3 , R, Y 1 , y\ Y 3 , m, n Rtf q « fulB \Z M C ) 
2 3. it (Id) fc&ViX, Z 2 RtXZ 3 ^, em^tlTViTfe 

cfc^^>if >its o , y 1 , y 2 r#y 3 a*. -o--e*sa!f3fc« 

2 2 IB 4ft O 1) 

2 4. ^ (Id) TJSSnSM^ ^y'JI/>^ij3-Jl, 
tf^ (^^az -jP^X^x- h) 2 2|B^c<3DU 

2 5. 5£ ( I ) X« ( I I ) .TliSn5^»*!, TfS5£ ( I 
e ) X fct (I la) 
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( Y3 -©>, m 



(re) 




(Y 3 -0) ; 



2-tn 



s J 



(Ha) 
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